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Brugada syndrome; Introduction: Diagnosis of Brugada syndrome (BS) currently requires documentation of a char-
Diagnostic score; acteristic repolarization pattern (type 1 Brugada ECG). Mutations in the SCN5A gene, which
SCN5A gene codes for sodium channel Nay 1.5, are found in 38% of familial cases of BS. Sodium current

dysfunction negatively affects the cardiac fast response action potential, particularly in atrial
and ventricular myocytes and in the fast-conducting Purkinje system.

Objectives: To detect carriers of SCN5A mutations without using the characteristic repolariza-
tion pattern (type 1 Brugada ECG).

Methods: Of a total of 141 members of three different families including 55 carriers of two
nonsense SCN5A mutations causing BS, all those aged over 16 (113 individuals, 42 carriers) were
studied. The PR interval (PR) and QT dispersion (QTd) between leads V1 and V3 were measured
on conventional ECG. Using signal-averaged ECG the total duration of the filtered QRS complex
(fQRS), the root-mean-square (RMS40) and the low-amplitude signal (LAS) were measured. The
following procedures were developed to detect carriers: (1) a screening test (ScreenTest) with
PS (PR +fQRS) > 250 (250 ms is 80% of the theoretical maximum in healthy individuals); and (2)
a diagnostic test (DiagTest) for the simultaneous fulfillment of four conditions: PS> 250 and
QTd > 10 and LAS>26 and RMS40 <29 (the latter two cut-offs are approximately 70% of the
theoretical maximum in healthy carriers).
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Results: Significant differences in PR, QTd, fQRS, RMS40 and LAS were found between carri-
ers and non-carriers. The SCN5A gene was associated with all these variables, the strongest
association being with PR. Both tests were applied to 63 family members (38 carriers). The
ScreenTest was positive in 38 of 38 carriers, with eight false positives in 27 non-carriers (sensi-
tivity [SE]=100% and specificity [SP]=66.67%). From ROC curve analysis a cut-off of PS=252.5
shows SE = 100% and SP = 76% and a cut-off of PS =260 shows SE =94.7% and SP = 84%. The DiagTest
was positive in 36 of 38 carriers, with three false positives: SE=94.74% and SP = 88.89%. From
ROC curve analysis a multivariate logistic model identifies a cut-off with SE=92% and SP =92%.
In the same group the SE and SP of the characteristic spontaneous repolarization pattern (type 1
Brugada ECG) to detect carriers were 52.4% and 97.2%, respectively, and the difference between
the SE of the DiagTest and of the typical repolarization pattern is statistically significant.
Conclusions: The ScreenTest and DiagTest are more effective tools than the characteristic repo-
larization pattern to discriminate between carriers and non-carriers of these two nonsense
SCN5A mutations. We suggest their use in first-degree relatives of Brugada patients when the
results of genetic testing are not available, in a score of disease probability in individuals with
idiopathic Brugada ECG, and in patients with arrhythmias or other Brugada-related symptoms
presenting type 2 or type 3 Brugada ECG.

© 2011 Sociedade Portuguesa de Cardiologia. Published by Elsevier Espana, S.L. All rights
reserved.
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Resumo

Introducdo: Atualmente, o diagnéstico da Sindrome de Brugada (SB) obriga a documentacao do
padrao eletrocardiografico de repolarizacao caracteristico denominado tipo 1. Em 38% dos casos
familiares desta entidade encontra-se uma mutacao do gene SCN5A responsavel pela sintese do
canal de sodio Nay1.5. A disfuncao desta corrente de sodio repercute-se no potencial de acao
cardiaco de resposta rapida, fundamentalmente nos miocitos auriculares, nas fibras de Purkinje
e nos miocitos ventriculares.

Objetivos: Detetar portadores de mutacao do SCN5A sem recorrer ao padrao de repolarizacao
no ECG.

Métodos: A partir de 3 familias e de um total de 141 elementos, dos quais 55 portadores (P+) de
duas mutacdes non-sense especificas do SCN5A causadoras de SB, foram estudados os maiores
de 16 anos (113 elementos/42 P+). Foi medido no ECG o intervalo PR (PR) em DIl e dispersao
QT (dQT) entre V1 e V3. No ECG de alta resolucao (ECGAR) determinado o QRS filtrado (QRSf),
root-mean square (RMS40) e low-averaged signal (LAS). Para detetar P+ foi criado: 1) um teste
de rastreio (TesteRas) constituido pelo intervalo PS (PR+QRSf) > 250 (250 ms corresponde a 80%
do valor tedrico maximo deste intervalo em saudaveis) e 2) um teste diagndstico (TesteDx) que
resulta do cumprimento simultaneo de 4 condicdes: PS> 250 e dQT > 10 e LAS > 26 e RMS40 < 29
(estes 2 Ultimos valores correspondem aproximadamente a 70% do valor tedrico maximo em
saudaveis).

Resultados: Encontradas diferencas significativas entre os P+ versus nao portadores (P-) do PR,
da dQT, do QRSf, do LAS e da RMS40. O gene esta associado a todas estas variaveis, sendo a
associacao mais forte com o PR. A 63 elementos (38 P+) foi aplicado o TesteRas e o TesteDx. O
TesteRas foi positivo em 38 de 38 P+ com 8 falsos positivos em 27 P- (sensibilidade [S]=100%
e especificidade [E]=66,67%). Na curva Roc para este teste o cut-off PS=252,5 tem S=100%
e E=76% e o cut-off PS=260 tem S=94,7% e E=84%. O TesteDx foi positivo em 36 de 38 P+
com 3 falsos positivos: S=94,74% e E=288,89%. Por modelo logistico multivariado identifica-se
um cut-off através da curva Roc com S=92% e E=92%. A S e E de diagndstico do ECG espon-
taneo usando o padrao de repolarizacao tipo 1 no mesmo grupo de doentes foram de 52,4% e
97,2%, respetivamente (a diferenca de S entre o TesteDx e o padrao de repolarizacdo no ECG é
estatisticamente significativa).

Conclusées: O TesteRas e o TesteDx sao uma ferramenta mais eficaz do que o padrao de
repolarizacéo tipico para distinguir entre P+ e P- destas duas mutacdes non-sense do SCN5A.
Sugerimos a sua utilizacao em familiares diretos de casos indice com SB, quando o resultado
genético (ainda) nao esta disponivel e num score de probabilidade de doenca em individuos
com ECG de Brugada idiopatico ou em individuos com sintomas relacionados com arritmias e
padrao de repolarizacao tipo 2 ou 3 de Brugada.

© 2011 Sociedade Portuguesa de Cardiologia. Publicado por Elsevier Espana, S.L. Todos os
direitos reservados.
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